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ABSTRACT 
Objective: To evaluate hepatoprotective effects of ethanol extract of aerial part of Blumea lacera (BLEE) against ethanol-induced hepatotoxicity in rats. 
Methods: The in vivo antioxidant activity of BLEE was assessed by determining the tissue glutathione (GSH) and lipid peroxidation (LPO) levels. The 
BLEE at the doses of 200 and 400 mg/kg and silymarin 100 mg/kg administered to the ethanol challenged rats. The effects of BLEE and silymarin on 
Physical and Biochemical Parameters were measured. Similarly, histopathological changes of the liver were studied.  
Results: The BLEE showed in vivo antioxidant activity. A significant (P<0.001) decrease in SGOT, SGPT, ALP, total and direct bilirubin was observed 
in BLEE treated group at doses i.e. 200 mg/kg and 400 mg/kg as compared to intoxicated group. Liver damage in animal pretreated with BLEE was 
minimal with distinct preservation of structures and the architectural frame of the hepatic cells. 
Conclusion: These findings demonstrated the hepatoprotective effects of BLEE against ethanol-
Keywords: Blumea lacera, Hepatoprotective, In vivo antioxidant, Ethanol 
induced liver damage. 




Liver is the first and major organ to metabolize all foreign compounds, 
and it is susceptible to many different diseases [1]. Chronic alcohol 
intake produces a variety of physiological changes and damages to the 
liver [2]. At least 80 % of heavy drinkers were reported to develop 
steatosis, 10-35% alcoholic hepatitis, and approximately 10 % liver 
cirrhosis [3]. Jaundice and hepatitis are two major disorders of liver 
that increase the risk for mortality. Currently, treatment options for 
hepatotoxicity are very limited [4]. Modern medicine does not so far 
have fully effective care, particularly for hepatitis [5]. There has been a 
great deal of interest for the role of complementary and alternative 
medicines in the treatment of various acute and chronic diseases. 
Medicinally, natural products have made a significant contribution for 
the treatment of hepatotoxicity. Our literature survey revealed that the 
hepatoprotective activity of BLEE was not investigated; hence, these 
activities have been investigated in the present study. 
Blumea lacera is an annual herb traditionally claimed as liver tonic, 
digestive, anthelmintic, expectorant, antipyretic etc [6-8]. Campesterol 
has been isolated from aerial parts [9] Recent studies have shown 
antimicrobial [8], analgesic, hypothermic and tranquilizing activities 
[9]. Hence the present study was planned to exploit the safety and 
efficacy of a Blumea lacera for hepatoprotective activity.  
MATERIALS AND METHODS 
Plant material and preparation of BLEE 
The aerial parts of Blumea lacera were collected from fields of 
Sudumbare village, Taluka Maval Pune, Maharashtra during the 
month of December. It was identified and authenticated (Voucher 
number 043) by Prof. S. S. Deokule, Dept of Botany, University of 
Pune, Pune. The aerial parts of plant were shade dried at room 
temperature and pulverized. The powder obtained was subjected to 
successive soxhlet extraction with the solvents with increasing order 
of polarity i. e petroleum ether, chloroform and ethanol. Preliminary 
phytochemical investigation showed the presence of steroids, 
flavonoids and saponins in BLEE. Hence, BLEE was selected for the 
present study. 
Chemicals and reagents 
Formalin (Nice), Thiobarbituric acid (TBA) (Loba chemie), 
Dithiobisnitrobenzoate (DTNB) (Sigma Co.), Trichloroacetic acid 
(TCA)–(SRL) Disodium hydrogen phosphate (Qualigen), Liquid 
paraffin (Nice), Silymarin (Micro labs) Chemical Kits–SGOT, SGPT, 
Total Bilirubin, Direct Bilirubin, ALP (Span diagnostics) 
Animals 
Wistar albino rats (150-220 g) and mice (18-25 g) of either sex were 
used in the study. Approval from the institutional animal ethical 
committee (1554/PO/a/11/CPCSEA) for the usage of animal during 
the experiment was obtained as per the Indian CPCSEA guidelines.  
Acute toxicity studies  
The acute toxicity was determined on albino mice by fixed-dose 
method of OECD guideline no 420 given by CPCSEA [10].  
Experimental designs 
Ethanol-induced hepatotoxicity 
Healthy wistar albino rats were divided into 5 groups of 6 animals 
each. 
Group I-served as a normal control group received distilled water (5 
ml/kg body weight, p. o) as a vehicle for 21 d. 
Group II-Intoxicated group/ethanol-treated group, received 40 % 
ethanol (2 ml/g body weight, p. o.) for 21 d.  
Group III-standard group/silymarin treated group received 
silymarin (100 mg/kg body weight, p. o.) and 40 % ethanol (2 
ml/100 g p. o.) for 21 d.  
Group IV-BLEE treated group, received BLEE (200 mg/kg body 
weight, p. o.) and 40 % ethanol (2 ml/100 g p. o.) for 21 d. 
Group V-BLEE treated group, received BLEE (400 mg/kg body 
weight, p. o.) and 40 % ethanol (2 ml/g p. o.) for 21 d [11-13]. 
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Biochemical studies 
Blood was obtained from all the animals by puncturing retro-orbital 
plexus. Collected blood was centrifuged (2000 rpm for 10 min) to 
get clear serum and was used to estimate various biochemical 
markers like SGPT [14], SGOT [15], ALP [16], Bilirubin (total and 
direct) [17]. 
Histopathology 
The liver was excised from the animals and washed with the normal 
saline. The materials were stored in 10% buffered neutral formalin 
and then subjected to histopathological examination.  
In vivo tissue GSH estimation  
Tissue Glutathione measurements were performed using a 
modification of Ellamn procedure [18]. Liver tissue samples were 
homogenized in ice-cold trichloroacetic acid (1 gm tissue in 10 ml 
10% TCA) in an (Ultra Turrax) tissue homogenizer. The mixture was 
centrifuged at 3000 rpm for 10 min. Then 0.5 ml of the supernatant 
was added to 2 ml of (0.3M) disodium hydrogen phosphate solution. 
A 0.2 ml solution of dithiobisnitrobenzoate (0.4 mg/ml in 1% 
sodium acetate) was added, and absorbance was taken at 412 nm. 
In vivo lipid peroxidation estimation  
The degree of lipid peroxide formation was assayed by monitoring 
thiobarbituric reactive substance formation [19]. 1.0 ml of biological 
sample (0.1-2.0 mg of membrane protein or 0.1-2.0 μmol of lipid 
phosphate) was added to 2.0 ml of TCA-TBA-HCL solution and mixed 
thoroughly. The solution was heated for 1 hour and cooled. Then 
precipitate was removed by centrifugation at 1000 rpm for 10 min 
and absorbance of sample was determined at 535 nm against a 
blank that contains all the reagents minus lipid. 
Statistical analysis 
Results were expressed as mean±SEM (n=6). Statistical analysis was 
performed with one-way ANOVA followed by the Turkey-Kramer 
multiple comparisons test. P-value less than 0.05 was considered to 
be statistically significant (p<0.05). 
RESULTS  
Acute toxicity 
No mortality was observed up to 2000 mg/kg of dose in mice. 
Therefore, 1/10th and 1/5th
In vivo tissue GSH and lipid peroxidation 
 (200 mg/kg and 400 mg/kg) doses were 
selected.  
There was a significant (P˂ 0.05) elevation of LPO and depletion of 
GSH level in the ethanol intoxicated group. Treatment with 
Silymarin 100 mg/kg increased tissue GSH level by 31.55 % and 
decreased tissue LPO level by 53.35 % inhibition. Treatment with 
BLEE increased the levels of GSH by 17.91 % and 33.42 % at the 
dose of 200 mg/kg and 400 mg/kg respectively (fig. 1). The 
treatment with BLEE significantly (P˂0.05) reduced the lipid 
peroxidation by 20.70 % and 51.31 % inhibition at the dose of 200 
mg/kg and 400 mg/kg respectively (fig. 2). 
 
 
Fig. 1: Effect of BLEE on Tissue GSH level in ethanol induced hepatotoxicity in rats, values are the mean ± SEM (n = 6) of six rats/treatment, 
significance ***P<0.001, **P<0.01, *P<0.05, ns
 
P˃0.05, compared to ethanol intoxicated 
 
Fig. 2: Effect of BLEE on Lipid peroxidation level in ethanol induced hepatotoxicity, values are the mean ± SEM (n = 6) of six 
rats/treatment, significance ***P<0.001, **P<0.01, *P<0.05, nsP˃0.05, compared to ethanol intoxicated group 
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Ethanol-induced hepatotoxicity  
The mean value of serum liver enzymes SGPT, SGOT, ALP and 
bilirubin (Total and direct) were significantly increased (P˂ 0.05) in  
ethanol intoxicated group as compared to the normal control group. 
Administration of silymarin (100 mg/kg p. o.) and BLEE (200 mg/kg 
p. o and 400 mg/kg p. o.) significantly decreased serum SGPT, SGOT, 
ALP and bilirubin (Total and direct) levels towards near normal in a 
dose-dependent manner. (table 1). The groups treated with 
silymarin and BLEE (dose 400 mg/kg) showed significant 
restoration of liver weight and liver volume nearer to the normal 
control group (fig. 3 and 4). 
 
Table 1: Effect of BLEE on biochemical markers in ethanol-induced hepatotoxicity 
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Values are the mean ± SEM (n = 6) of six rats/treatment, significance ***P<0.001, **P<0.01, *P<0.05, ns
 
P˃0.05, compared to ethanol intoxicated group 
 
Fig. 3: Effect of BLEE on liver weight level in ethanol-induced hepatotoxicity in rats, values are the mean ± SEM (n = 6) of six 
rats/treatment, significance ***P<0.001, **P<0.01, *P<0.05, ns
 
P˃0.05, compared to ethanol intoxicated group 
 
Fig. 4: Effect of BLEE on liver volume level in ethanol induced hepatotoxicity in rats, values are the mean ± SEM (n = 6) of six 
rats/treatment, significance ***P<0.001, **P<0.01, *P<0.05, nsP˃0.05, compared to ethanol intoxicated group 
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Normal control group showing normal hepatic lobular structure, 
central vein, portal tract and kupffer cells 
 
Intoxicated group showing severe hepatocytes degeneration and 
ballooning. Liver architecture is disturbed 
  
Standard drug group (Ethanol+Std drug 100 mg/kg silymarin) 
showing maintained liver architecture, normal Hepatocytes and 
minimal infiltration of inflammatory cells 
 
BLEE treated group (Ethanol+BLEE 200 mg/kg) showing mild 
hemorrhages and congestion of sinusoids. 
 
BLEE group (Ethanol+BLEE 400 mg/kg) showing normal liver architecture, minimal vacuoles in hepatocytes and normal Sinusoids. (H 
and E 40X) 
Fig. 5: Histopathological studies 
 
DISCUSSION 
There are many factors, which are responsible for liver damage or 
injuries such as chemicals and drugs. In the present study, ethanol 
was used to induce hepatotoxicity. Acute and chronic ethanol 
administration causes enhanced formation of cytokines, especially 
TNF-α by hepatic Kupffer cells, which have a significant role in liver 
injury [20-22]. Ethanol is primarily metabolized by alcohol 
dehydrogenase with the formation of acetaldehyde. Several other 
pathways exist: cytochrome P450 dependent microsomal ethanol-
oxidizing system, catalase and non–enzymatic ethanol oxidation [23] 
and the involvement of free radical species [24]. Ethanol-induced 
hepatic hypoxia also has been invoked as a possible cause of the 
potentiation of hepatotoxicity [11].  
The increase as the activity of serum enzymes levels associated with 
SGPT and SGOT has been observed in ethanol-treated groups, which 
shows an enhanced permeability, injury and necrosis of hepatocytes 
[25]. Alkaline phosphatases (ALP) are a family of zinc 
metalloenzymes. Elevation of ALP and Bilirubin in the intoxicated 
group indicated the obstructive biliary process. BLEE showed the 
reduction in levels of SGPT, SGOT, ALP and Bilirubin (total and 
direct) which indicate improvement in cellular leakage of enzymes 
and biliary excretion process. These results were also confirmed by 
physical parameters and histopathological studies (fig. 5).  
CONCLUSION 
The present study supports the traditional claims of BLEE by 
protecting the liver in ethanol-induced liver toxicity. This effect may 
be due to cytoprotective and antioxidant properties of 
phytochemicals present such as flavonoids and saponins. Further 
study is needed to isolate and characterize the phytochemicals 
responsible for hepatoprotective activity.  
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